Liposomes as a model for olfactory cells: changes in membrane potential in response to various odorants.
Various odorants were found to depolarize azolectin liposomes. The results obtained are as follows. (1) Changes in the membrane potential of azolectin liposomes in response to various odorants were monitored by measuring changes in the fluorescence intensity of 3,3'-dipropylthiocarbocyanine iodide [disS-C3(5)]. Ten odorants examined increased the fluorescence intensity of the liposome-dye suspensions in a dose-dependent manner, which indicates that odorants depolarize the liposomes. Concentrations of odorants that depolarized the liposomes greatly varied among the odorants. There existed a good correlation between the minimum concentrations of odorants to depolarize the liposomes and the thresholds of respective odorants in the frog or porcine olfactory responses. (2) Addition of sphingomyelin (SM) to azolectin led to a large enhancement of depolarizations by nonanol, citral, and n-amyl acetate. The results indicate that lipid composition of liposomes is one of the factors that control the sensitivity to odorants. (3) Odorants changed the membrane fluidity of the liposomes, which was monitored by changes in the fluorescence polarization of 1,6-diphenyl-1,3,5-hexatriene (DPH). The membrane fluidity was changed in concentration ranges of odorants similar to those where the membrane potential changes occurred, which suggests that changes in the membrane fluidity are related to generation of the membrane potential changes. (4) Changes in the membrane potential in response to odorants were electrically measured with the planar lipid bilayer made of an azolectin-SM (2:1 w/w) mixture. It was shown that odorants (nonanol, citral, and n-amyl acetate) depolarized the planar lipid bilayer.(ABSTRACT TRUNCATED AT 250 WORDS)